Multiple interactions of unsaturated fatty acids with opiate and ouabain binding sites and beta-adrenergic sensitive adenylate cyclase system.
The unsaturated fatty acids oleic, linoleic and arachidonic inhibited binding of ligands to the ouabain, opiate, and beta-adrenergic plasma membrane receptors. Low concentrations of fatty acids slightly increased the binding of ouabain to its binding sites. The effect of these fatty acids on beta-adrenergic sensitive adenylate cyclase was more complex. 0.2-0.3 mM fatty acids increased adenylate cyclase activity, while higher concentrations of arachidonic and linoleic acids, but not oleic acid, inhibited basal, beta-agonist- and NaF-stimulated activities in membranes of A431 and C6 cells. To evaluate which aspects of the unsaturated fatty acid molecules might be responsible for the observed effects, myristic acid, monoolein and taurodeoxycholic acid were studied. They also inhibited binding to the opiate receptor. Myristic acid, did not inhibit ouabain binding, binding to beta-receptor, nor adenylate cyclase activity. Monoolein, had no inhibitory effect on ouabain binding but behaved similar to oleic acid in the beta-receptor/adenylate cyclase system. Taurodeoxycholic acid inhibited binding to all three receptors as well as adenylate cyclase activity. We conclude that the effects of unsaturated fatty acids on ligand binding and adenylate cyclase activity are the result of their multiple interactions with various molecular processes rather than any unique property of long chain unsaturated fatty acids, per se.